Background: Surgical trainees are expected to demonstrate academic achievement in order to obtain their certificate of completion of training (CCT). These standards are set by the Joint Committee on Surgical Training (JCST) and specialty advisory committees (SAC). The standards are not equivalent across all surgical specialties and recognise different achievements as evidence. They do not recognise changes in models of research and focus on outcomes rather than process. The Association of Surgeons in Training (ASiT) and National Research Collaborative (NRC) set out to develop progressive, consistent and flexible evidence set for academic requirements at CCT. Methods: A modified-Delphi approach was used. An expert group consisting of representatives from the ASiT and the NRC undertook iterative review of a document proposing changes to requirements. This was circulated amongst wider stakeholders. After ten iterations, an open meeting was held to discuss these proposals. Voting on statements was performed using a 5-point Likert Scale. Each statement was voted on twice, with 80% of votes in agreement meaning the statement was approved. The results of this vote were used to propose core and optional academic requirements for CCT.
Introduction
Surgical training in the UK culminates in the award of a certificate of completion of training (CCT), allowing the trainee to seek employment as a consultant surgeon. As well as operative skills, award of CCT requires evidence of management, educational and research achievements. The latter stems from requirements set out by the General Medical Council to 'provide effective treatments based on the best available evidence' and 'apply scientific method and approaches to medical research' [1] . CCT requirements relating to research may be particularly important in surgery, given that the quality of research studies in this field has been criticised and lags behind other medical specialties [2] .
At present, CCT requirements vary across surgical specialties (Table 1) . Exact levels of evidence required are set at national levels, however in some specialties guidance states that they can be set locally [3] . This has the potential to lead to imbalance of academic competence across specialities. Moreover, the current limited scope of evidence lends itself to a 'tick box' mentality, where completion of three first-author peer-reviewed papers is more important than the quality of research or process of research. To overcome this, the academic requirements for CCT in Trauma and Orthopaedic surgery have recently been revised by the Specialty Advisory Committee (SAC) for Trauma and Orthopaedics, allowing a wider scope of activity to be recognised [3] . This includes evidence of completion of Good Clinical Practice (GCP) training, as well as critical appraisal skills, clinical trial activity and publications.
In May 2015, medical students and representatives from surgical trainee research collaboratives highlighted a desire to participate in clinical trials and called for research training to be embedded into surgical training programmes [4, 5] . Following this, the Association of Surgeons in Training and the National Research Collaborative worked together to propose a new framework for academic achievement for CCT.
The aim was to develop a flexible framework, inclusive of several aspects of academic practice for recommendation to the surgical SACs.
Method
A working group from the NRC and representatives from ASiT prepared a discussion document using a modified Delphi process. This process is summarised in Fig. 2 .
Current academic CCT requirements were collated from the JCST website into a single document. The relevance of each of these to current surgical research was discussed in an online group over a two-month period. This discussion identified positive and negative aspects of current requirement, and highlighted the variation in current CCT requirements.
The synthesis stage (stages 2) took feedback on these requirements, and generated a list of activities, which could show academic achievement for the purpose of CCT. The frame of reference for this stage included current requirements and changes to surgical research including collaborative models and clinical trials. Online discussion over four weeks facilitated iterative proposals, which were entered into a document after ten cycles. At the outset, fifteen objectives were proposed. These were refined to ten objectives at the end of the stage.
Subsequent discussion of proposed objectives suggested grouping into 'mandatory' and 'supplementary' groups of evidence. This was driven by the aim of a high standard of achievement associated with flexibility in evidence. These were circulated amongst stakeholders at the NRC including regional collaborative groups. The document was also shared with the Research Lead for the Royal College of Surgeons of England, the Chair of the Joint Committee on Surgical Training (JCST) and the Chair of the JCST Quality Assurance Group.
Following written and verbal feedback on these proposals, a set of sixteen statements was produced. These were designed to capture current thoughts on training and aspirations around evidence and implementation of new research metrics for CCT. Five of these statements addressed the current state of academic education in higher surgical training, and the academic aspirations of CCT holders. Nine statements addressed forms of achievement relevant to obtaining CCT and two statements addressed implementation of new standards.
The consensus session was held at the ASiT 2016 conference in Liverpool on Saturday 19th March 2016. The attendance at the session was limited to 25 delegates, but registration was open to all conference delegates. Invitation was extended to members of ASiT and those registered on the NRC mailing list, including trainees in all surgical specialties.
Following initial introduction and representations from JCST and RCSEng representatives, consensus voting was undertaken. Each statement was presented to the group and voted upon anonymously and without discussion. There was then room for discussion and, if necessary, rewording of the statement prior to a second vote. Voting was undertaken using a 5-point Likert-scale from strongly agree to strongly disagree. In order for a statement to be accepted or rejected by the group, an agreement (or disagreement) of 80% was required in the final vote.
Following voting, there was discussion about how results could be used to form a framework of CCT requirements. This was subsequently formally approved by the consensus group.
Results
Twenty-five delegates attended the session. There was representation across the surgical specialties, including general surgery, paediatric surgery, vascular surgery, urology, orthopaedic surgery and neurosurgery. Participants ranged from medical student to Specialty Trainee Year 7. There were four Consultant delegates, representing Royal college of Surgeons of England, the Confederation of the Postgraduate Schools of Surgery and the JCST. These demographics are summarised in Table 2 .
Sixteen statements were presented to the group, of which two were rejected.
The results of the final vote as a percentage are presented next to each statement as strongly agree (SA), agree (A), neutral (N), disagree (D) and strongly disagree (SD). The text below each statement summarises the ensuing discussion amongst the consensus group.
Current status and aspiration
Current CCT requirements support the acquisition of Good Clinical Practice (GCP) certification. SA: 4.2% A:0% N: 12.5% D: 25.0% SD: 58.3%
The consensus group disagreed with this statement, indicating that they did not feel supported in gaining these skills during y By the end of training, trainees are expected to have completed five pieces of evidence from the following: first author publications, presentations at national or international meetings, extensive literature review and presentations at local meetings/regional teaching. yy Trainees must provide evidence of demonstration of critical appraisal and research skills as evidenced by regular publications, presentations, posters and/or higher degree.
There is an expectation of at least one such piece of evidence per training year.
yyy Trainees should undertake research during training and provide evidence of a minimum of either two peer reviewed authored publications or evidence of screening/recruitment of 5 patients to an REC approved study AND completion of Good Clinical Practice course within 3 years of CCT, Evidence of critical analysis of publications, author of two presentations (podium or poster) at national meetings.
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Surgical training should equip CCT holders with critical appraisal skills.
SA: 92.0%, A: 8.0%
The group supported this statement. These skills are required in order to undertake new research and apply evidence in practice. It is clear that this is assessed in some specialties with the academic component of the Fellowship exam, however this is not consistent across all groups.
Surgical training should equip CCT holders with skills to recruit to clinical trials (i.e. Good Clinical Practice training).
SA: 58.3% A: 33.3% N: 8.3%
As surgical research moves from a competitive to a collaborative model, we will see an increase in opportunities to participate in research. We do not think that geographic location should prevent trainees or patients from accessing clinical trials, therefore the group advocates a wide spread of these skills.
Not all CCT holders will undertake independent research. SA: 58.3% A: 25.0% N: 4.2% D: 8.3% SD: 4.2% The consensus group was very clear that not all CCT holders would lead their own research projects or programmes. As such, we should not set requirements at a level of leadership, but at a level of participation.
Evidence of academic achievement
Higher degrees (MSc, MS, MRes, MPhil, MD, PhD) should be recognised as academic achievement for the purpose of CCT. SA: 83.3% A: 12.5% N: 4.2% The group strongly felt that higher degrees help to develop skills in critical appraisal and research, regardless of length of programme. The group also indicated that these skills were not subject to timing out and were transferrable. As a result, they indicated that a higher degree obtained at any time should be counted towards evidence for CCT.
Collaborative authorship in peer-reviewed publications should be recognised as academic achievement for the purpose of CCT.
SA: 66.6% A: 29.2% N: 0% D: 4.2% This statement led to a long discussion within the group. Ultimately, it was felt that collaborative and corporate authors can require a significant amount of work and that this was not currently recognised as evidence. Referencing a rejected statement (see below), authors felt that first authorship was not essential and that by extension, this statement recognises authorship in any position. One group member expressed concern that collaborative authorship could be obtained with relatively little work done, but the group felt on the whole, collaborative authorship was usually earned. Some members of the group suggested that authorship position was less relevant than impact factor of the journal or citation metrics of the paper, although this was not the view of the whole group. The group agreed that case reports would not count towards this measure.
Presentation to a national or international meeting should be recognised as academic achievement for the purpose of CCT. SA: 95.8% A: 4.2% As at present, the group felt that presentation to a national or international meeting was important. It requires additional skills of communication. If an author is presenting work at such a meeting, they will have made a significant contribution to it. This should satisfy above concerns about collaborating in research.
Screening or recruiting patients to a research ethics committee approved study should be recognised as academic achievement for the purpose of CCT. SA: 66.6% A: 25.0% N: 4.2% D: 4.2% In common with current orthopaedic CCT requirements, the group felt that application of GCP skills in this form was a useful metric. This would ensure that CCT holders have experience of using GCP prior to independent practice.
Membership of the steering group of a clinical trial should be recognised as academic achievement for the purpose of CCT. SA: 70.8% A: 12.5% N: 8.3% D: 4.2% SD: 4.2% This was agreed as evidence of academic achievement, but the group also felt that this was unlikely to affect many trainees. The group agreed that formal teaching in research skills and methodology would be useful for future practice. Whilst the group recognised that not all CCT holders would undertake independent research, it felt that such a course would be beneficial to trainees.
Evidence of successful research grant applications should be recognised as academic achievement for the purpose of CCT.
SA: 54.2% A: 29.2% N: 8.3% D: 4.2% SD: 4.2% This was agreed as evidence of academic achievement, but the group also felt that this was unlikely to affect many trainees.
Committee membership of a trainee research collaborative should be recognised as academic achievement for the purpose of CCT. SA: 56.0% A: 24.0% N: 12.0% D: 4.0% SD: 4.0% This was agreed as evidence of academic achievement. Concerns were raised over how this might be evidenced and it would require further discussion to clarify.
Institution of recommendations
Completion of GCP is essential to obtaining CCT. SA: 56.0% A: 24.0% N: 12.0% D: 4.0% SD: 4.0% The group agreed that this should be a requirement for CCT. There was discussion about whether this would need to be valid at CCT, or whether completion at any time during higher surgical training was adequate. If this change is proposed with the spirit that CCT holders should be able to apply GCP, then it should be valid at time of CCT.
Flexibility in requirements, whilst retaining a high level of proof, is desirable. SA: 54.2% A: 29.2% N: 4.2% D: 4.2% SD: 8.2%
In keeping with the aim of the session, the group felt that providing a menu of options rather than a list of requirements was preferred. The list of options might vary over time as opportunities change.
Rejected statements
At the end of voting two statements were rejected: 'Current CCT requirements support the acquisition critical appraisal skills' (SA: 12.0% A: 24.0% N: 24.0% D: 20.8% SD: 4.2%) and 'Full length peer review publications should be recognised as academic achievement regardless of author position (SA: 58.3% A: 20.8% N: 12.5% D: 4.2% SD: 4.2%). The statement on current acquisition of critical appraisal skills showed wide spread across agreement categories. Discussion indicated that certain specialities (Paediatric surgery and Trauma and Orthopaedics) felt that these were well supported. Other specialties did not report the same satisfaction. The statement about authorship position achieved 79.1% agreement on second vote, but could not be passed. Despite this, the group felt that collaborative authorship should be recognised. In the discussion, they felt that the collaborative statement effectively covered 'any authorship position' and were happy with that result.
Synthesis of findings
Following voting, activities proposed in the discussion document were grouped into 'core', 'additional' and 'aspirational' groups. The group agreed 'core' objectives as essential for obtaining CCT, and that two of the 'additional' objectives should be met. The aspirational group were agreed as holding merit as evidence, but it was felt that these would apply to small numbers of trainees at present, and consequently complicate guidance documents. A summary of the proposed requirements is presented in Table 3 . A group of aspirational requirements, those which could carry merit but should not be included in guidance at this point, are presented in Table 4 .
Discussion
This document describes trainee proposals for changes to academic requirements for completion of surgical training. It reports a desire to move from traditional models with counting of publications to a diverse model with opportunities to engage in clinical research. The Royal College of Surgeons of England has led an initiative aimed at improving surgical research. The main components Table 4 'Aspirational objectives' -these might be presented as evidence in future recommendations.
Aspirational objectives (not included in recommendations at present, but could be considered in future) a Membership of a research collaborative demonstrated by either a committee role 24 months or running collaborative project on steering group or as local lead Membership of an NIHR portfolio study management group Co-applicant on a successful clinical trial grant application to a major funding body a These are unlikely to be core objectives due to amount of time required to complete. The inclusion of Good Clinical Practice and an appropriate research skills course is important to ensure quality clinical research in the future. By placing these in the 'core' group, we will ensure that outcomes look at the process of research training rather than focussing solely on outputs. As mandatory courses, we would expect these to be funded by the Local Education and Training Board (LETB), as with other courses considered mandatory for CCT. Local education and training boards will need to work with their University and Clinical Trials Unit colleagues to deliver the research courses. As surgical trials units are required to develop surgical investigators, this is might lead to beneficial outcomes for both trainees and course providers. Due to constraints of the session, the shape and content of the recruiting/research course were not clearly defined. Before any implementation, it is important to confirm the design and aims of the course. GCP can be completed online or by attendance at a course, as such, it should not be an onerous task to complete.
The 'additional' group has been designed to offer flexibility. The group of trainees who have undertaken a research degree are likely to also have published PubMed citable papers. Trainees who participate in collaborative projects will find it easy to supply evidence for patient recruitment and publication in any position. It is important to note that this section does not prejudice against those who wish to fulfil the current requirements of first author papers and presentations.
This document has not made any recommendations on the development of critical appraisal skills, but results from the voting session demonstrate that this varies across specialties. It is important that these skills are fostered. As shown in Table 1 , Trauma and Orthopaedic surgery already recognises these skills in their CCT requirements.
A potential source of bias in the generation of new proposals is that the online group had all engaged with collaborative research, or had undertaken clinical research projects including trials. This may have skewed proposals to support these activities. There is also the risk that other relevant forms of evidence were not identified. Despite this, the proposals were ratified by a wider group, including trainees with no attachments to collaborative groups and representatives of professional bodies. This suggests wider acceptability of these proposals.
We have not attached absolute numbers to the outputs as we felt this might be regressive rather than progressive. Should the JCST wish to develop a points-based or weighted system, we would strongly advocate keeping this simple, with fair weighting across achievements to allow flexibility.
Conclusion
Trainees have discussed and reached consensus on a new set of academic requirements for CCT. These requirements will recognise evidence of clinical research and support trainees in continuing to engage in quality research after their CCT.
